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DETAILED ACTION 

Requirement to comply with sequence rules 

This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 C.F.R. § 
1 .821 (a)(1 ) and (a)(2). However, this application fails to comply with the requirements 
of 37 C.F.R. §§ 1 .821-1 .825 for the reason(s) set forth on the attached Notice To 
Comply With Requirements For Patent Applications Containing Nucleotide Sequence 
And/Or Amino Acid Sequence Disclosures. Specifically, pages 17 and 22 of the 
specification contain sequences lacking a sequence identifier and drawing figures 1 , 4, 
5, 6, 10 and 12 show sequences lacking a sequence identifier either in the drawing itself 
or the brief description of the figure. 

To be considered fully responsive, any reply to this action must correct these 
deficiencies, as this requirement will not be held in abeyance. 

Election/Restrictions 

Applicant's election with traverse of group 1, claims 1-10 and 12-14, in the reply 
filed on February 11, 2009 is acknowledged. The traversal is on the ground(s) that 
groups 2 and 3 have the same special technical feature as group 1 : detection of an 
analyte. Applicants further argue that claim 1 is a generic claim and therefore the 
requirement should be for election of species. Applicants additionally argue the 
requirement is in conflict with In re Weber. These arguments are not found persuasive 
because the special technical feature of groups 2 and 3 is not the same as that of group 
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1 . Group 1 is directed to a metliod of detecting an analyte in a sample that comprises a 
step of binding a catalytic polynucleotide to the analyte; the polynucleotide and the 
analyte interact directly. In groups 2 and 3, the analyte and the polynucleotide do not 
interact directly. Further, the inventions lack unity of invention because they do not 
make a contribution over the prior art as described in the rejections that follow. The 
argument that claim 1 is a generic claim is not persuasive because this assertion is 
incorrect. As noted in the restriction requirement, although claim 1 1 , for example, 
depends from claim 1 , it recites steps that conflict with the requirements of claim 1 . As 
noted above, claim 1 recites that the catalytic polynucleotide binds the analyte, while 
claim 1 1 states that the catalytic polynucleotide does not bind the analyte, but instead 
binds a member of a complex forming group. Applicants' argument that the restriction 
conflicts with In re Weber is not persuasive because that decision was made with regard 
to Markush claims, which are not present in the instant application. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 1 1 and 15-20 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b), as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Applicant timely traversed the restriction (election) requirement 
in the reply filed on February 1 1 , 2009. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-4 and 7-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Travascio et al. (Cliemistry & Biology 1998, cited on IDS). 

The claims are directed to a method for determining the presence of an analyte 
in a sample by contacting a sample with catalytic polynucleotide that binds to the 
analyte, providing assay conditions to allow the catalytic polynucleotide to produce an 
optically detectable signal in the presence of the analyte and determining the presence 
of the analyte in the sample by detection of that signal. In specific embodiments the 
catalytic polynucleotide is a DNAzyme, the catalytic polynucleotide has peroxidase 
activity and is complexed with hemin, and the optically detectable signal is production of 
a colorimetric product such as that produced by ABTS. In another embodiment the 
method is performed quantitatively by comparing the optically detectable signal with a 
calibration scale. 

Travascio et al. disclose a catalytic DNA sequence that exhibits peroxidase 
activity when complexed with hemin. Because this sequence binds hemin and is only 
active after this binding, hemin is considered to be an analyte. Travascio et al. further 
disclose the use of ABTS as a detectable signal and the use of a calibration curve for 
quantification of the signal (see materials and methods). 

Thus, Travascio et al. disclose all limitations of and anticipate claims 1-4 and 7-9. 
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Claims 1-3, 5, 7, 9 and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Usman et al. (US 2002/0102568). 

Tine claims are directed to a method for determining the presence of an analyte 
in a sample by contacting a sample with catalytic polynucleotide that binds to the 
analyte, providing assay conditions to allow the catalytic polynucleotide to produce an 
optically detectable signal in the presence of the analyte and determining the presence 
of the analyte in the sample by detection of that signal. In specific embodiments the 
catalytic polynucleotide is a DNAzyme, the catalytic polynucleotide has peroxidase 
activity, the optically detectable signal is produced by a light emitting reaction or is 
production of a colorimetric product, and the analyte is a nucleic acid sequence. In 
another embodiment the method is performed quantitatively by comparing the optically 
detectable signal with a calibration scale. 

Usman et al. disclose nucleic acid sensor molecules that detect an analyte such 
as a nucleic acid and produce a detectable signal. Use of these sensor molecules is 
shown in figures 5 and 7, which show the combination of a catalytic nucleic acid and a 
target nucleic acid. Upon binding of the target, the catalytic nucleic acid is able to 
enzymatically cleave a reporter sequence and produce a detectable signal (in figure 5, a 
fluorescent signal). Usman et al. disclose at paragraph 44 that the signal is produced 
by a reporter molecule, which can be chromogenic (i.e., colorimetric detection), 
fluorescent, or chemiluminescent. At paragraph 193 Usman et al. disclose that the 
enzymatic nucleic acid can be a peroxidase. At paragraph 174 Usman et al. disclose 
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kits for detection of an analyte, one component of which is a standardized solution to be 
used in making of a calibration curve. 

Thus, Usman et al. disclose all limitations of and anticipate claims 1-3, 5, 7, 9 
and 13. 

Claims 1, 2, 7, 9 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Lu et al. (US 2003/0215810). 

The claims are directed to a method for determining the presence of an analyte 
in a sample by contacting a sample with catalytic polynucleotide that binds to the 
analyte, providing assay conditions to allow the catalytic polynucleotide to produce an 
optically detectable signal in the presence of the analyte and determining the presence 
of the analyte in the sample by detection of that signal. In specific embodiments the 
catalytic polynucleotide is a DNAzyme, the optically detectable signal is production of a 
colorimetric product, and a plurality of catalytic polynucleotides are bound to a bead-like 
particle. In another embodiment the method is performed quantitatively by comparing 
the optically detectable signal with a calibration scale. 

Lu et al. disclose (see paragraphs 16-20 and the examples) methods for 
detecting ions in a sample that comprise the steps of contacting a nucleic acid enzyme 
(including a DNAzyme)-substrate complex with a sample containing the ion. The ion 
binds the enzyme, allowing cleavage of the substrate to produce an optically detectable 
signal in the form of a colorimetric product only when the ion (the analyte) is present. In 
one embodiment, the enzyme-substrate complex is present as an aggregate of gold 
particles which produce the colorimetric change by disassociation of the aggregate. At 
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paragraph 67 Lu et al. disclose thai the method can be used for quantitative 
determination of the ion and at paragraph 77 disclose that kits for use in the method can 
comprise either standard solutions having known quantities of ion, which the person of 
ordinary skill would recognize are used to produce a calibration curve, or a standard 
chart of gold particles in different aggregation states. 

Thus, Lu et al. disclose all limitations of and anticipate claims 1, 2, 7, 9 and 12. 

Claims 1, 2, 5 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Lu et al. (US 6,706,474). 

The claims are directed to a method for determining the presence of an analyte 
in a sample by contacting a sample with catalytic polynucleotide that binds to the 
analyte, providing assay conditions to allow the catalytic polynucleotide to produce an 
optically detectable signal in the presence of the analyte and determining the presence 
of the analyte in the sample by detection of that signal. In specific embodiments the 
catalytic polynucleotide is a DNAzyme and the optically detectable signal is a light 
emitting reaction. In another embodiment the method is performed quantitatively by 
comparing the optically detectable signal with a calibration scale. 

Lu et al. disclose (see column 2, line 59 through column 3, line 55 and the 
examples) methods for detecting ions in a sample that comprise the steps of contacting 
a nucleic acid enzyme (including a DNAzyme)-substrate complex with a sample 
containing the ion. The ion binds the enzyme, allowing cleavage of the substrate to 
produce an optically detectable signal in the form of a fluorescent signal only when the 
ion (the analyte) is present. In example 3 Lu et al. disclose that the method can be 
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used for quantitative determination of tlie ion by comparison of the fluorescent signal 
with a standard calibration curve. 

Thus, Lu et al. disclose all limitations of and anticipate claims 1 , 2, 5 and 9. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Travascio et al. as applied to claims 1-4 and 7-9 above, and further in view of 
Kawaguchi et al. (US 2002/0076696). 

Claims 1-4 and 7-9 are described in the 102(b) rejection over Travascio et al. 
Claims 5 and 6 recite that the optically detectable signal is a light emitting reaction 
produced by the use of luminol. 
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The teachings of Travascio et al. are described in the 102 rejection over this 
reference. Travascio et al. teach the detection of hemin by measuring peroxidase 
activity of a catalytic DNA using colorimetric detection by ABTS, but do not teach the 
use of the chemiluminescence of luminol as a means of producing a signal. 

However, at the time the invention was made those of ordinary skill in the art 
were aware that ABTS and luminol were two alternative means for detecting peroxidase 
activity. See, Kawaguchi et al., who at paragraph 46 teach that when peroxidase is 
used as a labeling enzyme, reagents for detecting or quantitatively determining the 
activity of the enzyme include hydrogen peroxide and a color reagent such as 2,2'- 
azino-bis(3-ethylbenzothiazoline)-6-sulfonic acid (ABTS) or a luminescence reagent 
such as luminol. Because Kawaguchi et al. teach that ABTS and luminol are functional 
equivalents used to detect peroxidase activity, one of ordinary skill in the art would find 
it obvious to use the method of detecting hemin taught by Travascio et al. using luminol 
detection instead of ABTS and would have a reasonable expectation that this 
substitution would provide predictable results. 

Thus, the invention of claims 1-9 would have been obvious, as a whole, at the 
time the invention was made. 

Claims 1-3, 5, 7, 9, 10, 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Usman et al. as applied to claims 1-3, 5, 7, 9 and 13 above, and 
further in view of Lansdorp (US 2003/0022204). 
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Claims 1-3, 5, 7, 9 and 13 are described in the 102(b) rejection over Usman et al. 
Claim 10 recites that the analyte is attached to a solid support and claim 14 recites that 
the nucleic acid sequence contains a telomere repeat. 

The teachings of Usman et al. are described the in the 102 rejection over this 
reference. Usman et al. teach nucleic acid sensor molecules used to detect nucleic 
acid sequences and further teach (see figure 23) that the sensor molecules can be 
attached to a solid surface. Usman et al. do not teach attachment of the analyte to a 
solid surface and do not specifically teach the detection of nucleic acids comprising 
telomere repeats. 

At the time the instant invention was made, those of ordinary skill in the art were 
aware that telomeres were comprised of a short, repeating sequence and that the 
presence of a telomere repeat sequence in a chromosome or fragment was an indicator 
of the age of a cell. See Lansdorp, paragraphs 2-3. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the nucleic acid sensor molecules taught by Usman et al. in 
a detection method wherein the analyte is attached to a solid surface. Usman et al. 
teach that the sensor molecule can be attached to a surface and that these sensors can 
be used to detect nucleic acid sequences. One of ordinary skill in the art would 
immediately recognize that such a detection method would also be feasible when the 
target nucleic acid is attached to the surface in place of the sensor portion. It would 
further have been obvious to one of ordinary skill in the art to produce a sensor 
molecule that binds to a nucleic acid comprising a telomere repeat because Lansdorp 
teaches that such sequences are indicators of a cell's age. Usman et al. teach nucleic 
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acid sensor molecules that can detect a nucleic acid of any sequence and one of 
ordinary skill in the art would recognize that designing the sensor to detect sequences 
comprising telomere repeat sequences requires only the inclusion of the complement of 
the telomere repeat in sensor component "A" of figure 5. 

Thus, the invention of claims 1-3, 5, 7, 9, 10, 13 and 14 would have been 
obvious, as a whole, at the time the invention was made. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James (Doug) Schultz, can be reached on 571-272-0763. The central FAX 
Number is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 



Application/Control Number: 10/588,153 Page 12 

Art Unit: 1635 

been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

Tracy Vivlemore 
Primary Examiner 
Art Unit 1635 



/Tracy Vivlemore/ 

Primary Examiner, Art Unit 1635 



